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ALBANIA 


CURRENT, FUTURE ROLE OF NUCLEAR PHYSICS DISCUSSED 
Tirana BULETIN I SHKENCAVE TE NATYRES in Albanian No 3, Jul-Sep 79 pp 3-7 


/Article by S. Koja, director of the Institute of Nuclear Physics: "Nuclear 
Physics in Our Production Today and Its Future Prospects of Development"; 
presented to the editorial office on 23 May 1979/ 


/Text/ Nuclear physics was born as an expert science that aimed at penetrating 
deep in the secrets of nature to discover the internal structure of atoms. 
However, establishing close ties with the other sciences, in the past 30-40 
years it rapidly and broadly penetrated the sphere of technology and production. 
Today, continuing its internal development in the form of fundamental studies, 
at the same time, it is experiencing a real blossoming of branches and branch- 
divisions that are penentrating the most varied fields, sectors and activities 
of life. 


If nuclear physics today has become a widely known and disseminated science, 
it is due precisely to the many connections it has with the spheres of pro- 
duction and the notable achievements in the field of the practical activity 
of the people. This characteristic makes it particularly important for 
scientific and technical progress in our country. 


The creation of the Institute of Nuclear Physics in 1971--the expression of 
a particular concern shown by the party for the development of science and 
technology--was a decisive step for introducing this science in the practice 
of our country. Since then a relatively short period has elapsed. Neverthe- 
less, inspired by the party guidelines on the great role that sciences must 
play in the economic and social progress of the country, the workers of the 
institute, in close cooperation with many cadres and various sectors of 
production and the health sector, within this period managed to establish 

the bases for a firm scientific tradition in this field. Now some guidelines 
for scientific and technical activity have been clearly drawn up both in the 
Institute of Nuclear Physics and in certain nuclear units established near 
the various sectors of production and of our life. 


When the first steps in this new scientific activity were being taken, the 
determining of the directions and roads through which it had to progress was 
one of the important matters that had to be solved. However, the party 

















directives and Comrade Enver's teachings helped us to correctly solve this 
task so that our sciences will be converted into a direct producing force and 
will be put at the disposal of the country's needs and so that the scientific 
activity, putting itself completely at the disposal of practice, will never 
be lowered to the level of practicism, but will always maintain its inquiring 
character by raising its works to an increasingly higher theoretical and 
experimental level. These directives have been reflected in the present 
activity of the institute and in its many kinds of relations with foreign 
cooperators and collaborators. 


During the initial stage, the confrontation of concrete scientific tasks by 
the workers of the Institute of Nuclear Physics required a great and determined 
work in order to master the technology and the very complicated equipment, 
assimilate the specific experimental expressions of this field and acquire 
the post-university theoretical disciplines that were necessary both for the 
correct understanding of the complicated phenomena that occur in the process 
of nuclear measurements and for the theoretical processing of experimental 
data. Today the institute has a complex of various profiles and specialists 
that supplement each other and that closely cooperate with each other. The 
present level of specialization and training is a guarantee both for the 
successful resolution of the scientific theme of the institute and for the 
guidance and technical support of other sectors that utilize nuclear methods. 
Below we will list some of the main directions of the utilization of nuclear 
physics in our country. 


The mastery of the technique for the generation of powerful gamma radiations, 
through the braking of accelerated electrons, as well as the mastery of 
procedures for the precise measurement and calculation of doses, have made it 
possible for this radiation to be used for the radiation of various biological 
objects for the purpose of researching and service. The artifical mutations 
brought about by the means of gamma radiation will help selectors to speed up 
the creation of new varieties of agricultural crops. Radiation with small 
doses has produced good results in the field of the stimulation of seeds 
before sowing. Mass radiation has been carried out for the first time this 
year for the stimulation of tomato seeds in greenhouses and of sugarbeet; it 
is expected that sugarbeet and tomato yields will be increased, the percentage 
of sugar in sugarbeet will be raised and the tomato ripening will be accelerated. 
This way of increasing output is very profitable and effective because it is 
not tied to additional investments and services and, as such, it is quite 
secure. With the radiation equipment, which we have at our disposal, it is 
possible to provide the radiation of small seeds at a national level, while 
the radiation of large seeds would require industrial plants with large 
radiation capacity. 


Experimental material of many year, of scientific interest, has been collected 
in the field of the preservation of some agricultural products; on the basis 
of this, it is possible to make important economic evaluations in connection 
with the use of nuclear radiation, as one of the effective means for 
preservation. 














The scientific data and experience gained in the field of radioparasitology 

in our country show that the creation and mass production of larva vaccines 
against helminths have a great future in the fight against livestock parasites 
ind, late, against human parasites. So far, radiation is the only resource 
for the production of larva vaccines. 





fhe present good mastery cf the techniques of marking the various substances 
with radioactive atoms and the availability of suitable means for the manipula- 
tion of radioactive solutions in isolated milieus have made it possible to use 
radioactive tracers in various fields and for various purposes. Thus, for 
example, with the aid of P-32 radioactive phosphor, studies have been made on 
the subject of rational fertilizing, dealing with such matters as the deter- 
mining of the quantity of phosphor assimilated in various lands, determining 
the mobility of phosphatic fertilizers in various lands and finding the most 
rational ways cf disposing of fertilizer. In all these fields there are 
concrete results with a great practical value. But, the most valuable thing 
is the experience gained in this direction, an experience which will permit 
the intensification of these studies and, consequently, the range of crops 
studied and the number of lands studied will be expanded. Studies have also 
been made in matters of rational fertilizing connected with the influence of 
Oligoelements on the yields of agricultural crops. 


The spirit of healthy collaboration and cooperation between the Institute 

of Nuclear Physics and the various institutions of agriculture and the 
institutions of higher education, such as the Institute for Agricultural 
Research in Lushnje, the Higher Institute of Agriculture, the Higher Institute 
for Livestock Research, the Department of Botany of the Faculty of Natural 
Sciences, the corn and rice station in Shkoder, the station for the production 
of vegetable and potato seeds in Tirana, the agricultural enterprise in 

Maliq and so forth--has been a decisive factor for the results achieved in 

the above-mentioned fields. 


Trackers have also been succesfully used in the field of sedimentology 

of the sea. The sea expeditions in the area of the new port of Viore have 
extracted important data in connection with the movement of sands in the sea 
bed, data which have been utilized by planners to save important material 
values. Some variations of methods for measuring the alluvium of rivers-- 
prepared by the Institute of Nuclear Physics in cooperation with the Hydro- 
meteoro! ‘cal Institute, renowned for their speed, precision and facility-- 
also sciy on the use of radioactive trackers. 


The assimilation of the technique of fluid scintillators by the specialists 
of the Institute of Nuclear Physics opens great prospects in connection with 
the use of trackers; it is considered among the most advanced because of the 
possibilities it has for catching concentrations of trackers among the 
smallest ones and for detecting radiations with energy among the lowest. 
This technique, which today is being successfully used by us in the control 
of environmental radioactivity and in the existing theme, provides great 
potential possibilities for carrying out extended studies in the future in 
the field of biology, medicine and hydrology. 











The assimilation of some aspects of neut 

activation (the creation of artifical rad! tive isotopes, through 
bombardment with neutrons), the assimila of theoretical bases of spectro- 
metry of gamma radiations and the proper wnovledge and assimi’ ation of special 
spectrometric techniques down to the assimilation of those with irtegrated 
circuit, such as the multichannel analysers, made it possible to use gamma 
spectrometry in our country for the first zime, as a powerful means ‘or 
carrying out quick analyses of chemicai elements in various mineral and 
biological samples. 


hysics, such as (™ ne.*ron 


The first steps in this direction were made in a source of AM-BE (Americiun- 
Beryllium) neutrons of a weak flux (10° neutrons per second). The recent 
application of a generator of rapid neutrons with a flux of about 1,000 times 
greater than the previous source will broaden the range of analyses of elements 
and will increase the perceptibility of the method for many cases. The 
availability of the generator made it possible to carry out the first analyses 
of proteins on the kernels of corn, through the activation of neutrons. 


The X-fluorescence technique, which relies on the recording and interpretation 
of the X-rays spectrum emitted by a specimen worked up by isotope sources or 
by X-braking radiation, has been added to the rapid analytic means at the 
disposal of the institute. It must be emphasized that a characteristic of 
these analyses is their non-destructive nature (the analyzed sample does not 
desintegrate and can be saved and submitted, if necessary, to a repeated 
test.) Today these analytic means are being successfully used in the sectors 
of geology and petroleum with which we have established a fruitful cooperation 
through the geological enterprises and the Geological Institute of Petroleum 
and Gas. The future task of the institute in the field of these new analytic 
methods is to work out and prepare, step by step, methods for determining 

an increasingly greater range of elements, and an ever increasing number of 
matrices (a long-term task) where it is possible, and to transmit to the base 
the relevant methods for successive analyses. 


An important activity of nuclear piysics is the utilization of mass spectrometry 
for finding the absolute age of rocks and for determining the isotopic 
content of sulphur in petroleum and rock specimens. The potassium-argon 

used in our country today, being a close combination of chemical and physic#i 
procedures (mass spectrometric procedures), was assimilated solely because of 
close cooperation with the department of inorganic chemistry of the Faculty 
of Natural Sciences. 


Because of the experience gained in the field of nuclear electronics and of 

the training of cadres, it has been possible to plan and produce, with the 
forces of the institute itself, various electronic joints and complete 
apparatuses, not only for the needs of the institute, but also for the needs 

of industry and agriculture. Here we can mention the density-meter for the 
continuous testing of the solution in the sugar plant, the device for measuring 
the level of glass paste in the kiln, the meter for measuring the moisture 

of the soil, the measuring probe on the sea bed and so forth. 











ile «€ erienc Rainec i experinenta ractices if tte ist vears, mocernization 
with new equipment and the improvement of the rheoretical level of cadres with 
regard to the deeper «knowledge of ySical processes, that stand at the 
foundation of the methods already used and of the mathematical methods for 

the processing cf experimental data--all have made it possible not only to 
mprove the iality of studies, but also to sandertz«e increasingly difficult 
problems both with regard to the understanding of experimental skill and to 

the understanding of the theoretical interpretation of the material. 


Thus, tor example, for the preparation of concrete analytic methods, fo 

the elements which are situated in a “difficult” matrice, where the character- 
istic radiation of the element sought is greatiy concealed by foreign 
interferences, it is required to have such a calculating volume of work that 


impossible to carry out without the availability of computer 
technology and without the mastery of relevant practices with regard to the 
rams. The complexity and depth of problems, where nuclear 
methods are involved require, as a necessary condition, the availability of 
mputer techniques of various ievels, from the individual and table caiculators 
the machines of the Mathematical Computational Center. 

e statistical nature of complicated processes, which stand at the foundation 

of our applications, has made it necessary not only to use the programs 

ilready prepared, but also to draft a great numbe1 of programs dictated by 

the concrete needs of work, such as the programs for the drawing up of the 

list of gamma spectra of a cylindrical scintillating crystal, for the attenu- 

ition of gamma spectra, and for the determining of the activity of the source 
igital methods, the spreading of neutronic spectra through the Monte Carlo 

method, the Monte Carlo simulation of the influence of absorbents in the process 

of activation of various isctopes with thermic neutrons and so forth. The 

broad penetration of computer methods and intensive utilization of computer 

techniques are among the main achievements of the Institute of Nuclear Physics; 

these are of decisive importance for improving, especially in the future, the 

level of studies and the output of scientific research work. 


We cannot fail to mention here the decisive role being played by the nuclear 
physics methods in the sector of the drilling and exploiting of petroleus 

wells in our country. The nuclear coring complex, as weli as the radioactive 
trackers have become a necessary procedure for each well. The utilization 

of these methods in petroleum wells made it possible to determine the coefficient 
of the porousness of rocks, as a basic parameter, for the correct inter- 
pretation of the petroleum and gas-containing stratum, the evaluation of 
reserves and exploitation of the mineral-rich areas as rationally as possible, 
the precise determining of the levels of water-petroleum and petroleum-gas 
contacts, the solution of the difficult technical problems (the finding of 

the channels of communication of the water-contafning strata outside the 
column, the localization of losses of the drilling solution and the determining 
of technical shortcomings of columns and so forth). 








anc rocuctic > = Ge sts . J THe various sectors 
< — >> = * ~~ 47 > > — — 7 — > — r a4 = i - 
. mm * Wud, i eters) ee) 5 rst Bade 2k set par J cirect ves 
— —— oy . mem ne ‘- — — ~ F J > ' =~ * ~ 3 
and ‘ rade Enver s teachinrs in connection with the techn 1 and scientific 


ica 
revolution anc, especially, the cgirectives of the Seventh Congress, just as 


all other workers of science and production. will work with determination so 
that the science of “radiation and of isotopes” oc 


wd isotopes occupies the place it deserves 
natural asd technical sciences of our country, for 











BULGARIA 


RESEARCH IN PHOTOSYNTHETIC PROCESS WILL RESULT IN HIGHER FOOD PRODUCTION 
Sofia RABOTWICHESKO DELO in Bulgarian 17 Sep 79 p & 


[article by Prof Stanka Vaklinova, coctor of biological scierces: “The 
Scientist on her Subject--Photosynthesis a Unique Biological Process-- 
Increase in Plant Yield--Strategic Line of Development in Biology” | 


(Text) Prof Stanka Vaklinova, doctor of biological sciences. 
Born in the village of Rusovo (Kyustendil Okrug). Crad- 
wate of Sofia University Agronomy Department. Scientist 
since 1%5. 1955-1958 Graduate student in Moscow at the 
Bak Biochemistry Institute of *>« Acetemy of Sciences 
USSR where she defended her ce: idate's dissertation on 
problems in photosynthesis. D«\ ended her doctoral dis- 
sertation in 1975. Prof %. Ver)‘ ova lectures on plant 
physiology at the Higher Pedagogical Institute in the 
city of Shuzen. She has participated in many internation 
al congresses and symposia on biochemistry and photosyn- 
thesis in the USSR, the United States, Italy, England, 
Switcerland, Sweden etc. 


Bvery year about 351.6 billion tons of orgunic sutter accumulate on the 
earth's surface as a result of the photosynthetic process. Of these, 36 
[sic; apparently error for 376 or 377) billion tons are from land plants, 
while the rest are from the seas ani oceans, i.e., 99 percent of our 
planet's entire biomass is created by plants in the photosynthetic process. 


The main purpose of research on questions of photosynthesis is to raise its 
rate, which in final analysis determines the productivity of plant yield. 
Actually, man's centuries-old economic activity has been aimed at improving 
the functioning of the photosynthetic apparstus of plants ani of crops as a 
whole. As @ result of all this, man created and began to cultivate the 
valuable, highyield plants needed to feed man anid animals. Today any 
increase in plant productivity has to be sought exclusively in improvement 
of the functioning of the photosynthetic activity of a plant's green leaves 
by improving the activity of the photosynthetic apparatus itself. To 
achieve this goal, we have to know the mechanisms of photosynthesis, namely, 
the transformation of solar iato vhemicay energy, the mechanisas of carbon- 
dioxide assimilation, ani the structure and functions of the photosynthetic 
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apparatus. That is why, by virtue of the great theoretical and practical 
significance that it has, photosynthesis has become the fundamental problem 
of many biochemistry and physiology laboratories in the world. As a result 
of intensive research, great progress has been made in studying the biochen 
istry of photosynthesis and the influence of certain external factors on the 
rate of this process etc. It is known that 28 percent of solar energy is 
absorbed by plants, but only 0.%2 percent of it is used, which means that 
the absorbed solar-radiation coefficient is very low. If all this 28 per 
cemt cf solar energy could be stored as photosynthesis products, plant 
yield would rise 10-fold. This is one of the problems that have to be 
solved by the specialists working on photosynthesis problens. 


Photosynthesis is one of the fundamental research problems at the Plant 
Physiology Institute of the Bulgarian Academy of Sciences. The first re- 
search began 15 years ago. During this rather short period teams of 
enthusiastic young scientists have been formed, including many candidates 
of sciences who have defended dissertations in the USSR and in Bulgaria. 


Most of the subjects dealt with in this problem field have been of a 
fundamental character. Such subjects involve study of the structure and 
functions of the photosynthetic apparatus, the photosynthetic assimilation 
of carbon dioxide, and carbon-dioxide regulation. later, certain questions 
having to do with the ecology of photosynthesis, such as the influence of 
extreme temperatures and the influence of nitrogen, phosphorus and potas- 
sium on the rate of photosynthesis, were also included. The first two 
subjects have as their purpose to explain the mechanisms of electron trans- 
port, the mechanisms of carbon-dioxide fixation, and the activity of the 
enzymes taking part in these processes. During this period of research 
importaic findings were made, some of which were of an original character. 
Thus, for example, it was clarified that nitrate and ammonia nitrogen 
sources have a regulatory role with regard to carton dioxide, assimilation, 


and the activity of the enzymes participating in this process. In this 
way they direct the path of carbon dioxide towards the synthesis of carbo- 
hydrates or proteins. A new function was established for the iron-contain- 
ing protein ferredoxin, which, apart from being an electron carrier, may 
participate directly in carbon-dioxide reduction. Inorganic phosphorus, 
through plants*® roots, stimulates nitrate reductase--an enzyme directly 
involved in protein synthesis in the vegetable kingdom. Feeding plants 
nitrogen, phosphorus and potassium keeps their lower leaves from drying 

up, thus prolonging their photosynthetic capacity. It has also been 

found that mutant forms of corn developed by our breeders that have verti- 
cally arranged leaves photosynthesize more actively, and synthesire more 
protein and chlorophyll than normal corn, whose leaves, due to the presence 
of a ligule, have a horizontal arrangement. It has also been found that 
high temperatures (40-45°) cause a lowering of the rate of photosynthesis, 
but do not appreciably affect the chlorophyll-protein comple... 


From all the foregoing we can see the unique significance that photosynthe- 


sis has as a biological process--its significance, as well as the problems 
that scientists have to solve. 


6474 
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GERMAN DEMOCRATIC REPUBLIC 


ROBOTRON DIRECTOR DISCUSSES COMPUTER TECHNOLOGY OUTLOOK 
East Berlin DIE WIRTSCHAFT in German Yol 34 no 7, 12 Jul 79 pp 5-6 


[DLE WIRTSCHAFT interview with Prof Dr Sieber, director general, VEB 
Robotron Combine: "Successful Balance and Promising Outlook" 


[Text] [Question] How would you characterize the status of international ! 
cooperation among the socialist nations in the area of computer technology? 


[Answer] This cooperation has been ongoing for 10 years and is success- 
ful. For our combine this represents an anniversary Of cooperation with 
socialist partners within the framework of the Uniform Electronic Data 
Processing System (ESER). We can say that since the first ESER presenta- 
tion in 1973, cooperation has significantly expanded. Since 1974 it has 
included the important area of mini-computers and process computer tech- 
nology and is concentrating increasingly on attaining high scientific- 
technical parameters for equipment technology and computer systems, 
proceeding from jointly developed and coordinated basic design and 
standardization policy. Finally, it also includes a division of labor 
among the socialist nations in the areas of customer service and tae 
development of systems documentation. 


Visitors to the second exhibition of socialist computer technology in 
Moscow are impressed presently by the mature scientific-technical and 
technological level of products of computer technology and by the effec- 
tiveness of the division of labor among the nations. The main product of 
the VEG Robotron Combine, the ES 1055 computer, is a good example of this. 


In implementing the governmental agreement among the socialist nations 

in the area of development and application of electronic computer tech- 
nology, the manpower potential for development and production has expanied 
significantly since 1973. At that time, there were about 300,000 employees, 
among them 70,000 employed in research and development, but today there are 
about 500,000 employees in this area, and efficiency and productivity of 
this potential has increased constantly. In the GDR this pertains pri- 
marily to a significant part of the capacities of the VEB Robotron Combine, 








capacities of the VEB Carl Zeiss, in Jena, and collectives of the VEB 
Machine Computers as cooperative partners. In the area of ESER technology 
alone, the VEB Robotron Combine has produced products worth more than 2.5 
billion marks in the last 4 years, 70 percent of which were exported. But 
as a result of cowperative work among socialist nations cn ESER, not only 
have exports incrvased but the availability of products from computer tech- 
nology to the economy of GDK ..- improved and independente attained from 
nonsocialist monetary-area imports. 


Today, ESER technology already predominates in the application of EDP in 
the economies of the socialist lands. 


in the area of the mini-computer system, or SKR, development work on the 
so-called first stage is presently being concluded because a large quantity 
of equipment has just successiully passed joint testing. From the VEB 
Robotron Combine, six printer instruments fall into this category together 
with data acquisition technology and a microprocessor-oriented terminal. 
Other equipment wili follow in 1979, among them modern microcomputers with 
which work on the second stage of the minicomputer system is proceeding. 


Thereas previously the socialist nations used minicomputers and process 
computers primarily from their own national development programs, the mass 
production beginning in 1979 has created the prerequisite for uniformly 
preparing and implementing applications of this computer technology and for 
more effectively employing the capacities of the nations through specializa- 
tion. 


[Question] The demand for computer technology is large and growing. What 
is the timetable for users in the GDR and other nations to come in contact 
with the equipment presented in Moscow? 


[Answer] It is the declared objective of the combine to expand in the 

next 4 to 5 years from the spectrum of products presently produced through 
the addition of new products. This conversion will begin in 1979 with 

mass production of the ES 2655 central unit, the ES 7069 contrsl unit, the 
ES 7927 display unit and the K 1510 and K 1520 microcomputers. Other 
equipment presented in Moscow will be introduced to mass production in 1980. 


The accelerated development and introduction of new products representing 
the advanced international level will help many users only if we succeed 
in increasing yield and in assuring a demand-oriented, highly effective 
production. In the last 10 years we have increased our production more than 
threefold and increased exports fivefold. By 1985 we shall have increased 
the production of computers and office equipment to above-average rates. 
The prerequisites for this shall be created by the further development of 
specialization within the combine, the use of highly productive new tech- 
nologies and procedures, rationalization and automation of production and 
by extensive utilization of the potentials of microelectronics. In other 
socialist nations as well, there are ambitious ideas for increasing 


10 








the production of computer and office technolugy products so that by way 

of the general exchange of goods there can be a better supply for users in 
all socialist countries. However, several disproportionalities in the 
total yield can be reduced only gradually over a leugthy time period; this 
eoncerns in particular dise memories of large capacity and high-performance 
printers for EDP systems. 


[Question] The particular application wiil decide the national economic 
benefit from computer technology. How can the computer producer influence 
this? 


[Answer] Modern equipment and high-performance operating systems alone do 
not assure effective application of computer technology in the national economy. 
There are interdependencies between equipment availability and the 
change in operating and production organization aiigned with EDP projec- 
tions and programming. Thus, we were able to overcome the circumstance 
that new systems were being used predominently in the first few years as 
test systems for the development of user programs, thereby reducing 
efficient projects cannot be created by the user alone in the necessary 
short time. Therefore, the process of input preparation is directed by 
those charged with project coordination as the ministerial level. Experi- 
enced users of computer technology have joined together in a division of 
labor to promote development of data processing projects such as the 
Cooperation Association of GDR Chemical Combines, where such projects are 
then used wholly or in part by other enterprises of the industrial sphere. 


The computer producer supports these users with the preferential supply 

of computer technclogy and with application services, with test potentials 
on the manufacturer's systems and by providing prompt information on 
operating systems and problem-oriented system documentation. Conversely, 
the users support the Robotron Combine by supplying projects; for instance, 
in the export of the Robotron Combine's computer technology. 


In order also to support cooperative development and re-use of existing 
projects beyond the circle of initial users, the programming and project 
center of the Robotron Combine records and stores all projects and programs 
on EDP systems by using the "AIDOS" programming system, so that at any 

time EDP-supported research can be performed on re-use potentials. 


About 900 such research studies are performed annually. According to 
estimations available to us, 23 percent of the research led directly to 
subsequent use. Another 35 percent of the research provided the occasion 
for an exchange cf information between users which frequently results in 
an exchange of partial results. 


[Question] In this area is there any possibility for, or experiences of, 
international cooperation? 








[Answer] There are close ties between ESER users in many areas. As an 
example I can mention the development under a division of labor of the 
operating systems for the ESER computers. Beginning fror. the first DOS/ES 
operating system for batch processing, supplemental components and new 
versions were developed by the countries participating in ESER, with active 
participation by the Robotron Combine piant: the OS/ES operating system, 
operating system component: for effective use of the ESER II EDP system with vir- 
tual memory technology and for the use of remote data processing with 
external data terminals and also the connection of computers. These 
components are used by all users of ESER technology for effectively 
operating their EDP systems and for rationalizing input preparations. 


[Question] The equipment and systems presently on display have improved 
use properties. Building on this, can one expect qualitatively higher 
application forms and areas in the future? 


[Answer] In tie past, data processing was concentrated in computer centers. 
Processing followed subsequently in so-called batch processing after all 
processes had previously been collated and transferred to machine-readable 
data runs. More efficient equipment and operating systems now permit data 
processing to be integrated directly into process sequences (research and 
development, production and administration) and to be brought by means of 
data terminals to the individual working area. This requires direct access 
to large quantities of data, high processing speeds by the central unit and 
the quasi-simultaneous working of many programs from different areas. At 
the ESER exhibition the first examples of application are shown. For the 
Robotron Combine, I can mention the management information system for eco- 
nomic management authorities. Display units permit the manager to use this 
system to direct inquiries to the data sources, to connect results from 
different data sets into an information list and to calculate various plans 
preparatory to decisionmaking. An automated reservation system for the 
railroad is another example. 


From the reservation terminal in railroad stations, travel agencies and 
so forth, immediate access to the centrally stored supply of seat rererva- 
tions is possible at any time. 


[Question] Do computer producers have the ambition to achieve pioneering 
or peak performances in the application of computer technology? 


[Answer] The exemplary application of technology generated by us is a 
declared objective of the VEB Robotron Combine. The application of 
computer technology must not be the manufacturer's reason for existence; 
rather, it must be integrated into the combine's total conception of 
development. Therefore, there will always be new qualitative application 
options which we will realize for and with selected users. In the Robotron 
Combine we are striving for a management that is close to the operational 
process and based on productive enterprises operating with a large degree 
of independence. 
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Therefore, in th2 combine we have built up EDP application from bottom to 
top; that is, in the beginning we were concerned with mastering and 
rationalizing operating processes by means of computer technology and 
then in turn with building up a solid data base. 


Uses of combine computer technology that are on a high level and are 
capable of being generalized are being spread successfully in the consulta- 
tion centers of our enterprise. The consultation center in the Riesa 
Robotron Electronics VEB for tasks of computer-supported testing and fault 
localization, inventory management and disposition as well as the guidance, 
control and accounting of production have found about 2000 interested par- 
ties. A consultation center in the Robotron Electronics VEB in Hoyerswerda 
for minicomputer applications designed to solve operative tasks of material 
management, production control and quality assurance in connection with an 
online data acquisition system has been utilized since its inception by 
about 350 experts from 15 factories and industrial branches. In the con- 
sultation center at the Robotron Electronics VEB in Dresden for display- 
supported material economy, there have been about 600 participant3, and 

the consultation center for planning, management and control of ' oduction 
at the Robotron electronics VEB in Radberg provided information tor 170 
interested parties. 


Now the perfection of combine management and planning and the mastery of 
inter-enterprise relationships by means of computer technology is moving 
increasingly into focus. The existing EDP options for enterprises repre- 
sents a valuable and necessary foundation. 


[Question] In technical publications it is pointed out that emphasis is 
shifting from “hardware” to “software.” What are the reasons for this and 
how is this expressed in our republic? 


[Answer] In all developed industrial nations high rates of increase in 
sales are being realized annually for computers and office ejuipment. In 
general, total expenditures by the users for employment preparations, 
including system document development and the use of the equipment, are 
increasing more rapidly. Even manufacturers of EDP systems are employing 
an increasing fraction of total development costs for development of 
systems documentation. On an international scale, a ratio of about 70:30 
is assumed for expenses for system documentation. For numerous objective 
reasons I will point out only three main factors: 


First: The cost-performance ratio of equipment technology is constantly 
improving and the operating systems delivered by the manufacturer are 

more efficient and easier to use. The user can make full use of the 
resources of the equipment by means of these operatiug systems and can run 
an increasing number of programs per time unit on the more efficient 
systems, whereby the costs per program run are greatly reduced. 


Second: Employment of computer technology is shifting to exacting applica- 
tion areas and solutions, which require new organizational solutions, 
extensive system documentation and expensive employment preparation. 
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Third: Productivity and effectiveness in the development and production 

of equipment carn increase considerably each year and this trend will con- 
tinue. Significant financial means are and have been invested for the 
rationalization and automation of partial processes. The increase in pro- 
ductivity in the development of system documentation, for example, measured 
in orders per developer per year, is relatively iow, however, and therefore 
in need of improvement. In the Robotron Combine it is our objective to 
increase the effectiveness of a programmer through rationalization measures 
to 150 percent by the end of 1980. 


Widely varying data are available about absolute costs and their 
relative fractions. This is due to different cost assignments and cost 
basis and is dependent on application areas. In the Robotron Combine as 
developer, manufacturer and user of EDP systems, there are the following 
approximate shifts in the cost shares: Financial expenditures for system 
documentation, as related to total development costs, were 24 percent for 
the R300; today we spend 50-80 percent depending on the size of the syst<ua. 
In 1975, equipment costs made up about 60 percent relative to totci expen- 
ditures for the use of computer technology. By 1985 this share will drop 
below 30 percent. Thus we are following the international trend. 





[Question] Do these changes have consequences for the structure of the 
EDP potential? 


[Answer] Naturally these are connected with certain shifts in potential. 
Through effective utilization of manpower, in the Robotron Combine develop- 
ment capacities for system documentation are being expanded, whereby we 

are striving for concentration on operating systems, on the technology of 
system documentation development and on operating a system documentation 
such as databank systems. 


More than 90 percent of the capacities utilized in the GDR for the develop- 
ment of system documentation are employed in user spheres; 

that is, user-specific system documents are worked out in user spheres. 
Therefore, it is important in national economic circles to continue to 
improve divided-labor development and management of system documentation 
and to include the end user of the programs and projects. For several 
years all university and technical-school graduates have received training 
in the programming and use of computer technology; in addition, technicians 
and craftsmen are receiving appropriate basic training. This large poten- 
tial must be utilized more intensely in the transition to dialog processing, 
remote data processing and in the use of effective technologies for the 
development and management of system documentation. 


[Question] What additional stages of work on the ESER and the mini- 


computer system are forseeable; what will be the role played by electronic 
office machines in this? 


14 














[Answer] [he required decisions by international committees regarding 

work on subsequent stages of ESER and minicomputer systems have been taken. 
With consideration for certain compatibility requirements, it is a matter 

of continuing to improve decisive technical-economic parameters of our 
equipment with new and more modern elements of microelectronics and tech- 
nologies. Such parameters could include cost-performance quotients, relia- 
bility and availability, a mass-performance ratio and the energy consumption- 
performance ratio. In particular, new application characteristics of our 
products should be realized which will put us in the position to employ 

more complex computer technology for processes in the national economy, to 
bring computer technology closer to the work-place and to overcome in 

stages the still existing differences between “large EDP systems” and 
“mini-computers." One particularly important area is the concentration of 
all nations on the development and production of high-performance peri- 
pheral equipment of a high scientific-technological level. This pertains 

to the rapid development of traditional products like disc memories or 
parallel printers and the elimination of certain economic disproportionali- 
ties as well as the preparation of new peripheral equipment, primarily for 
the generation of hierarchy systems with increasing offerings of application- 
oriented terminals. 


This orfentation partially answers your question about the future of office 
machines: An increasing integration process is expected so that traditional 
lines of separation will become blurred. Naturally, in addition to such 
solutions, a large number of automatic processing equipment for reserva- 
tions and invoicing techniques, data acquisition, word processing and the 
like will come into use. 


It is our opinion that the specifics of this class of “office technology” 
will require in the future as well that office needs be satisfied with a 
view toward the -»er with optimum technical-economic swlutions. The new 
potentials offerei by the development of micro-electronics permit an 
increase in the development pace for this equipment without having to 
incorporate it directly into multilateral cooperation. With the beginning 
of mass production of electronic typewriters in the coming year, the VEB 
Robotron Combine will be inaugurating a new stage in the area of printing 
technology and word processing. 


[Photo Caption] On the occasion of the ESER exhibition in June in 
Moscow, Prof Dr Sieber (right) turned over the 100th EC 1040 EDP system 
for the USSR to Prof Monin, director of the Institute for Oceanography 
of the USSR Academy of Sciences. Combine photo. 
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FOREICN FIRMS AUTHORIZED TO INSPECT NUCLEAR POWER PLANT BQUIPMENT LISTED 
Budapest KOHO ES GEPIPARI KOZLONY in Hungarian 24 Sep 79 p 361 


[Announcement: Foreign firms authorized for manufacturer's inspection of 
equipment in nuclear power plants Issued by the National Energy Management 
Authority] 


[Text] Foreign Firms Authorized for Manufacturer's Inspection of Equipment 
in Nuclear Power Plants. 


On the basis of the provisions in Article 6 of Ministry of Heavy Industry 
Decree 5/1979 (111.31), we announce that the following foreign firms are 
permitted as of now to conduct manufacturer's inspection of imported nuclear 
power plant equipment: 


Bulgarian People's Republic 


Glavna Inspekcija Dozoru Technicseszki Nadzot (CGIDTN) 
Sofia 


CSSR 


Cesky Urad Bezpecnosti Prace 
Prague 


Slovensky Urad Bezpecnosti Prace 
Bratislava 


GDR 


Stattliches Amt fur Technisce Uberwachung 
Berlin 


Soviet Union 


Goszudarsztvennuj Komitet pa Nadzoru za Bezopasznim Vedennyijem Rabot v 
Promislennoszti i Gornomu Nadzoru pri Szovjete Minisztrov SuSzSzR (GOSZGORTEHNADZOR 
SzSzSzkR) 
Moscow 











FRG 


Vereinigung der Techniscen Uberwachungsvereine e. V. 
Essen 


TUV Bande e. V. 
Mannheim 


TUV Bayern e. V. 
Munich 


TUV Hannover e. V. 
Hanover 


TUV Hessen 
Eschbornbd. Frankfurt 


TUV Nordeutschland e. V. 
Hamburg 


TUV Pfalz e. V. 
Kaiserslautern 


Rheinisch-West falischer TUV e. V. 
Essen 


TUV Rheinland e. V. 
Cologne 


TUV Saarland e. V. 
Saarbrucken 


TUV Stuttgart e. V. 
Stuttgart 


West Berlin 


TUV Berlin e. V. 
Berlin 


Austria 


Technischer Uberwachungsverein 
Vienna 

Linz 

Salzburg 

Graz 

Klagenfurt 

Dornbirn 

Innsbruck 


(21017/1°79) 
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HEALTH MEASURES PLANNED FOR NUCLEAR POWER PLANT WORKERS PUBLISHED 
Budapest KOHO ES GEPIPARI KOZLONY in Hungarian 24 Sep 79 pp 357-361 


[Ministry of Health Decree No 4/1979 (¥. 29) of the minister of health on 
regulations related to nuclear power plant workers) 


[Text] On the basis of the authorization contained in MT [Council of 
Ministers] Decree No 10/1978 (II. 2) Article 3, I decree the following in 
conjunction with the interested ministers and leaders of national organs: 
The Force of the Decree 


Article |! 
The provisions of this decree must be used in questions 


a) for establishing, planning, setting into operation, operating, supervising, 
repairing, transforming and terminating nuclear power plants, 


b) for the use, transport and transfer of fissionable materials (hereinafter: 
nuclear fuel) to be used as fuel in nuclear power plants, and for the transport, 
temporary storage and final disposition of burnt-out nuclear fuelds and radia- 
tion materials from the nuclear power plant, 


c) for the healt’: and radiation protection supervision of personnel exposed 
to environmental sadiation effects in the work (work shop) area of the nuclear 
power plant and in the vicinity thereof, 


d) for the treatmeat, control and record maintenance of persons indicated 
in c) who received radiation injury, 


e) for control over the observance of radiation protection regulations 
regarding activity in the nuclear power plant. 


Health Regulati«ms Related to the Establishment and Operation of Nuclear 
Power Plants 


Article 2 


All organs and persons affected by participating in the establishment and 
running of nuclear power plants or their operation are obligated to observe 


the health regulations included in —— to this decree. 

















Article 3 


(1) A radiation protection service must be organized in the nuclear power 
plant with the task of controlling the radiation protection situation for 
workers of the nuclear power plant, for other enterprise workers in the area 
of the auclear power plant, and for the designated environment. 


(2) The detailed tasks, organization and operation of the nuclear power 
plant radiation protection service must be defined in a separate regulation, 
for which the approval of the State Health-Epidemic Administration (herein- 
after: AKJFF) is necessary. 


Radiation Protection Control of Nuclear Power Plant Workers 
Article & 


(1) the personnel of a nuclear power plant must be provided with plant and 
government individual radiation dosage gauges (dosage meters). 


(2) Contr-l of the offocial film dosage measurings--according to Ministry 
of Health Decree 4/1965 (XII. 7)--is the task of the individual dosage 
measuring service operating at the National “Frederic Joliot-Curte” Radio- 
biological and Radiation Health Research Institute (OSSKI). 


Health Provisions for Nozkers Exposed to Radiation Substance Who Have 
Suffered Radiation Damage 


Article 5 


(1) Provisions for general and special work shop treatment-prevention is the 
task of the plant health service. 


(2) A worker joining the personnel staff of a nuclear power plant must be 
given prior and periodical medical examinations to judge work area 
(occupational) suitability--which is to be done according to the statucory 
provisions regarding medical examinations and opinions on work area 
(occupatione|) suitability, and according to the procedural level as 
published for the medical examination of nuclear power plant workers. 


(3) In the case of suspected radiation injury, a clinical examination of 
the affected workers--depending on the size of the dosage assumed to have been 
received--must be carried out immediately in the designated health institution. 


(4) Anyone injured in an indisputably certain radiation accident must be 
transported without delay to the designated treatment institution. Records 
must be maintained and further systematic control carried out after recove-y. 


(5) The plant health service is required “o inform without delay the AKJFF 
and the National Police Headquarters Law and Order Division regarding the 
suspicion of radiation damage or the radiation accident. 
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Procedure in Case of Plzat Disturbiunce Affecting the Vicinity of a Nuclear 
Power Plant 


Article 6 


(1) For the early detection that radiation danger is possible in the vicinity 
of a nuclear power plant, the appropriate state health-epidemic office--taking 
the factory's own accident prevention and undertaking plans at the base--will 
work out a common accident prevention plan with the interested association 
networks in order to take the necessary health measures, provide medical aid 
to injured personnel, and carry out related official measures. 


(2) Om the basis of the position taken by the AKJFF in the accident prevention 
plan, the radiation and pollution levels must be established which form the 
basis of the measures to be implemented to protect the Lealth of the population. 


Official Tasks 
Article 7 


(1) The AKJFF carries out the technical-official tasks fxvor the radiation 
health viewpoint in depmignating the site of and establishing the nuclear 
power plant, from the radiation health viewpoint in judging the technical 
plan, and from the radiation health viewpoint in putting the nuclear power 
rlant in use. 


(2) The prior concurrence of the AKJFF aust be obtained for any transformations 
in the nuclear power plant, for any technological changes which affect 
prc-ection against radiation. 


(3) The prior approval of the AKJFF is necessary for the elimination of any 
measures included in the plan for the operation of the nuclear power plant. 


(4) A Health-Epidemic Stativn must be operated in the nuclear power plant. 
A separate statutory provision establishes its task and the rules of its 
operation. 


(5) Continuous inspection of radiation health in the work places of the 
nuclear power plant and systematic, periodical inspections of the area surround- 
ing the nuclear power plant is the task of the megye's appropriate area Health- 
Epidemic Station and of the state health-epidemic office operating in its 
framework. 


Article 8 


(lL) This decree does not affect the provisions in Ministry of Health Decree 
No 1/1964 (V. 7) for the carrying out of Government Decree No 10/1964 (V. 7) 
regarding radiative (radioactive) materials and products. 

















(2) This decree is valid on the day of its proclamation. 


Dr Emil Schultheisz 
Minister of Health 


Appendix to Ministry of Health Decree No 4/1979 (V. 29) 
I. Health Regulations Related to the Establishment of Suclear Power Plants 


1. Health requirements for the establishing and planning of suclear power 
plants are the following: 


@) In establishing nuclear power plants, intensified attention must be raid 
to prevent possible damages to the environment and injury to the population 
surrounding the nuclear power plant. 


b) The plan must assure that the work place (occupational) radiation load 
of workers and the radiation load of the pcpulation Living in the vicinity 
should not exceed the degree established in radiation protection regulations 
for ionizing radiation. 


c) The operating areas of the nuclear power plant must be so designed that 
they can be divided into “clean” and “controlled (polluted)" zones. 


d) Omly dust-free roads may be built in the area of the plant. 


e) A protective health zone must be established around the nuclear power 
plant. The protective health zone must in every case be defined individually 
by t*. State Health-Epidemic Administration ‘hereinafter: AKJFF). 


f) Only buildings which serve or help the operation of the nuclear power 
plant may be established in the protective zone; food storehouses must not 
be established. 


a) As possible, a tree shelter-belt must be established in the area .« the 
protective zone. Agricultural use of the area (crop production and livestock 
maintenance} is permitted--given systematic radiation protection inspection 
of the area and the products. 


2. Environmental Health Regulations 
a) Before the nuclear power plant is put into operation, the radiation load 


of the population living in the vicinity deriving from natural and artificial 
radioactive isotopes must be measured and evaluated. 








ag) For individual members of the population living in the vicinity of the 
nuclear power plant the radiation load coming from the nuclear power plant 
cannot exceed the value of 1.7 mSv/year (170 mrem/year) even after the nuclear 
power plant is completely built. 
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b) For individual members of the population living in the vicinity of the 
nuclear power plant the radiation load coming from the nuclear power plant 
cannot exceed the value of 1.7 mSv/year (170 mrem/year) even after the 
nuclear power plant is completely built. 


c) The maximum quantity of radioactive isotopes which can be emitted into 

the environment at one time must be taken into account in establishing that 
the dosage over 30 days will not be of greater value than the proportional 

ratio permitted for the population. 


d) The maximum amount of radioactive material which can be emitted into 

the atmosphere and surface waters must be determined by taking into account 
the radiation load coming from atmospheric dispersion and the surface waters, 
and the biological chain (water-soil-plant-animal-man) established for the 
given area. 


e) Gases and air containing radioactive materials and deriving from 
technological equipment in plant premises and from rooms not requiring constant 
occupation in the controlled zone must be decontaminated prior to emission 
into the atmosphere (if necessary, it must be stored in gas reservoirs). All 
furnishings serving this purpose must be stored in gas reservoirs). All 
furnishings serving this purpose must be planned separately both for the 
normal mode of operation and for a possible accident situation. 


f) The drinking water network and the technological water network must be 
built as separate systems. 


3. Regulations regarding the work place: 


a) In planning protection against radiation, it is necessary to consider 
the external radiation load deriving from penetrating gamma- and neutron- 
radiation and the internal radiation load coming from radioactive gases and 
aerosols that pass into the air. Their combined value cannot exceed the 
dosage limit values established in the statutory provision. 


b) Protection against the external radiation load must be planned according 
to radiation protection regulations depending on the nature of the work to be 
carried out and the purpose of the rooms. 


c) Radiation protection plan documentation must be prepared in the course 
of the planning which will include the starting data serving as a basis of 
the estimates. 


d) The main nuclear power plant building must be built from a construction 
point of view in such a way that if an accident should occur the large quantity 
of radioactive material being released could be localized in the controlled 
zone serving for continuous occupation, and assure that there be an opportunity 
for their planned removal. In the planning, measures must be ‘;orked out for 
the appropriate sealing of the rooms. 

















e) To the extent that the technological construction and operational 
organization of the power plant makes it possible, control rooms, link-up 
rooms and other places where radioactive material is not located should be 
planned for the clean zone. 


f) The floors and walls of the rooms in the controlled zone and the 
furnishings must be built in such a way that they can be easily decontaminated 
from radioactive pollution. 


g) The ventilating system of the rooms belonging to the clean and controlled 
zones must be built separately. This includes provision for building separate 
facilities to draw off air in rooms of the controlled zone polluted to 
different degrees. 


h) In those rooms of the controlled zone where there may be a significant 
radioactive gas and aerosol concentration, construction of an air network for 
inflating pressurized clothing and attachment places for hanging up the 
clothing must be provided for. 


4. Requirements on health and social rooms: 


a) Outside the health and social rooms called for in the ABEO [General 
Safety Rules for Prevention of Accidents and Health Protection] a health emer- 
gency luck must be established on the border of the clean and controlled zones. 


b) Dining rooms for serving main dishes and the kitchen must be located 
only in the clean zone of the plant; and partly by the design of the 
transportation routes and partly through strict regulations, it must be 
assured that these places are not accessible from the controlled zone through 
bypassing the health emergency lock. 


c) Designated areas for eating and smoking must be provided and equipped 
with ventilating equipment, hand wash basins, surface radiation gauges, and 
fountains for rinsing the mouth. 


d) Fountains must be established in the least polluted places to provide 
drinking water for workers in the controlled zone. 


e) A separate laundry must be established for laundering work and protective 
clothing polluted with radioactive material as well as for cleaning individual 
protective equipment. 


Il. Regulations Related to the Operation of the Nuclear Power Plant 

1. Safety regulations for normal working operations: 

a) Radiation protection regulations related to the normal operations of the 
nuclear power plant must be established in the VMSZ (Enterprise Work Protection 
Statutes) and in work place regulations. These must determine the tasks of 


personnel fulfilling individual spheres of work and control responsibility. 
The approval of the AKJFF is necessary for the VMSZ. 
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b) Separate statutes must be drawn up for visitors in the nuclear power 
works, the controllers, the guest workers, and the occasional repairmen and 
fitters. 


2. Regulations related to the performance of repair-fitting work: 


a) In performing repair-fitting work on the site, it must be assured that 
the workers performing the task and the personnel in their area not engaged 
in repair work are not exposed to a greater than the permissible radiation load. 


b) For the performance of the repair-fitting work, provision must be made 
for technical equipment and individual protective means to prevent radioactive 
pollution and assure appropriate radiation shielding. 


c) Areas must be designated in the controlled zone for the work shop repair 
of furnishings and equipment polluted with radioactive materials. 


3. Deliveries in the area of the nuclear power plant: 


a) Radiating materials and activated component parts must be delivered only 

in vehicles systematized for that purpose. Attention must be given to 
protection against external radiation, regular radiation protection inspection 
oi the vehicle, and in case of the pollution of the vehicle its decontamination. 


>) Deliveries in the area of the nuclear power plant must be organized in 
such a way that the delivery from the controlled area of presumably radioactive 
materials will in no way pollute the clean zone area. 


c) Areas set up in the controlled zone must be used for the decontamination 
and maintenace of the delivery vehicles. 


4. Handling of waste: 


a) After deactivation in the decontamination system, radioactive polluted 
water from the nuclear power plant may be used in the power plant for 
industrial purposes. Polluted water from the power plant can be released 
into the general sewage network only after radiation protection control if 
the concentration of radioactive material does not exceed the maximum values 
set in pertinent regulations. 


b) Medium and highly active radioactive waste care must be given to the 
provision of delivery tanks that meet radiation protection regulations and 
of vehicles designated for this purpose. 


c) Low level radioactive waste may also oe placed in the area of the 
nuclear power plant taking radiation protection regulations into account. 


d) Nuclear fuel storages must be established according to regulations for 
the temporary storage of burnt-out nuclear fuels. 
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5. Radiation Protection Control 


a) In controlled zones, the radiation levels and the air and surface 
radioactive pollution must be inspected. The inspections must be carried 
out with constantly operating, built-in measuring equipment, with portable 
equipment or periodically by taking samples. 


b) For a unified evaluation from a health point of view of the plant and 
official control measurements carried out in the vicinity of the nuclear 
power plant for radiation protection, a joint work plar must be drawn up 
under the guidance of the appropriate megye state health-epidemic office 
by the official bodies concerned and by the plant. 


c) The inspection of foods, fodders, cropland, and water to be used in 
affected agricultural and food plants is performed by the megye food control 
and chemical analysis institute, which will provide continuous information 
on the measured values to the Central Office of the Food Control Chemical 
Analysis Institutes and to the megye Public Health-Epidemic Station. 


6. Meals and Smoking 


a) Eating and smoking in the controlled zone will be permitted only in 
designated areas. 


b) The dining room and kitchen located in the clean zone of the plant 


must be accessible from the controlled zone only by way of the health 
emergency lock. 
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HEAD OF PLANT PROTECTIVE AGENT RESEARCH INSTITUTE INTERVIEWED 


Budapest MAGYAR MEXOGAZDASAG in Hungarian No 36, 5 Sep 79 p 6 


[Interview with Dr Gyorgy Matolcsy, researcher, winner of the Ujhelyi prize 
by Gador: "One Should Catch up With the Passing Time"; date and place not 
given/ 


/Text/ Under the direction of Dr Gyorgy Matolcsy, the 
Organic Chemical Section of the Plant Protection 
Research Institute has developed a novel syntheses 
for a series of organic compounds during the past 
2 decades. Using these, the domestic industry has 
manufactured plant protective agents in the value 
of approximately 8 billion forints. This work 
resulted in profits of 2 billion forints and a 
saving of 250 million dollars. These domestically 
produced agents made it unnecessary to import from 
the capitalist market this amount of plant pro- 
tective materials. Part of the successful work has 
been and is currently being carried out in close 
cooperation with the Research Institute of the 
Heavy Chemical Industry. Very promising agents 
are being tested in the laboratortes while in the 
field the older ones--Hungazin-DT, Hungazin-PK, 
Merkazin and Satecid--are proof that the plant 
protective agents made from domestically produced 
basic materials provide the same security for 
agriculture as those imported for many millions 

of dollars. This year, the activities of Gyorgy 
Matolcsy were rewarded with the Ujhelyi prize. 


/Question/ Published by Magveto in its "accelerating Time" series, your 

very successful book appeared recently about that certain 35 percent of our 
cultivated plants which are still destroyed by plant parasites every year. 

In this book you write: "...we know so little about the complex interactions 
between plant protective agents and the living organisms, about the molecular 
porcesses inducing biological effects." Does this not blind flight disturb 
you, does not it fill you with anxiety at times? 
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/Answer/ Yes, it disturbs me greatly. It would be ideal if the researcher, 
knowing the set goal, could design the compounds with the desired specific 
effect at the drawing board. But, because we cannot follow the events at 

the molecular level in the plant organism, research must be con-ent with the 
synthesis of thousands of molecules which are then tested on dis:ased plants. 
Those that “heal" are good, those that do not must be rejected. Such working 
methods are incredibly inefficient, they require massive setups end an enormous 
amount of money. 


/Question/ The capitalist, multinational companies engaged in tte manufacture 
of plant protective agents spend an average of 9 percent of their annual 

trade from plant protective agents on research. These : re enormous 2™ounts. 
How much money do you have available? 


[Answer] A pitifully small amount. While it is true that a considerable 
fraction of the institutional budget is given to us, the organic chemical 
section of the budget of the institute is low. It is negligible compared to 
the production achieved here. This in spite of the fact that, just as in the 
past, I have been reading recently and am also reading it today in a series 
of Party resolutions that material sources must be concentrated in proven 
areas where there is guarantee for ample return for the investment. This 

is logical but nevertheless it does not happen. Well, perhaps it will 
tomorrow! Economic necessity must be the unambiguous, decisive factor. The 
desire is increasingly advanced that we develop original, new agents. 


/Question/ However, as you said, to develop new plant protective agents is 
in reality a statistical problem. The larger number of molecules are 
synthesized, the greater the probability that you will find suitable new 
agents. Yet there are only 16 workers in your section. Moreover, there are 
only about 500 research people working with plant protective agents in the 
whole country. There is not even enough money and intellectual capital in 
Hungary to make domestic research competitive with the multinational trusts. 


/Answer/ The small domestic research units need new methods. It is obvious 
that we cannot follow the widespread method of serial syntheses. We have no 
money for the financial risks of blind flight. Our possibilities lie in 

the purposeful alteration of the molecules of an already known compound 


toward a defined goal. 
/Question/ Could such a research method be suceessful? 


/Answer/ It has just brought the first success within the past weeks. 
‘Recently, we have begun work with a long-known group of compounds, the 
dithiocarbamates. Their funeicidal effect is known and they are also widely 
used for such purposes. We wanted to find a. compound within the dithiocarbamate 
group which would have a broad spectrum and iasting effect. A few weeks ago, 
ev-iuating the results of large-plot testing, we came to the conclusion that 
che polymer version developed by us lent such properties to this conservative 
type of compound which indeed made it capable of destroying many types of 
molds. Among others, our agent proved to be effective against Alternaria, 

the first form this group of compounds to show such an effect. 
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/Quest ion] Do I unders‘and that, in this case, an effective compound was 
produced immediateiv, by the first synthesis? 


/Answer/ Yes, it appears that our theory was correct. But I do not want 
to create the illusion that it will always be like this. 


/Question] That is, luck played a tiny-even if not decisive--role in this 
case. In the absence of knowledge about molecular reactions, is there 
perhaps some other, exacting theoretical method for purposeful research? 


/Answer] We have another great possibility. If we know the biochemical 
make-up of the organism to be destroyed, it is then conceivable that we 

can be able to make the key to fit the hole. In other words, we may synthesize 
the compound which can effectively interfere with the function of the organisa. 
Let me give you a promising example. We know those insect hormones which 
regulate metamorphosis. We have taken the molting hormone as a target. We 
did it in such a way that we did not isolate it from the insect organism 

but rather we introduced the inhibitor constructed by us into the organism 

of the living insect. And we successfully inhibiced the pupation of the 
insect. This is a very considerable success because the molting hormone 

is active throughout the entire insect world. And by now we can justly 

hope that our inhibitor will be effective in every insect with an active 
molting hormone. But it will be effective only and exclusively against those 
and nothing else. The currently known and used insecticides, however, damage 
the entire living world in some form. When the active agents, prepared as 

a result of these investigations, are made into plant protective compounds, a 
great weight will fall off the shoulders of those who justly worry about the 
well-being of nature. 


/Question] According to practical experience, this will be 6 to 8 years from 
the time of synthesis of the active agent. Are we not aiming for excessive 
safety? Are our public health regulations not excessively stringent? The 
mechanism dealing with the permits for plant protective agents considered 

to be bureaucratic by many. 


/Answer] Belive me that it is not some poorly interpreted loyalty that 
makes me say that, apart from one or two glaring exceptions, this mechanism 
is working almost perfectly. Everyone must understand that the specialists 
working with biologically active compounds have an enormous responsibility 
which will also affect the lives of our grandchildren. In using these 
materials, no economic interest whatsoever could justify the slightest hasti- 
ness or the tiniest irresponsibility. With these materials one must be 
certain. Because what appears as certain today, with the most careful 
overprotection, even that we cannot be certain of not producing some harmful 
side effect in the future. Today we already have an enormous storage of 
accumulated negative experiences. All these have been incorporated into 
our system of testing. And we will also incorporate the most recent ones. 
As time passes, the risks too will decrease. 
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/Question/ But together with this the unknown remains to be there as a 
threatening, anxiety-causing factor. This forces the scientist, researcher 
working with plant protective agents into an eternal quandary. Because 

from one side he is threatened by as yet unknown side effects while from the 
other side he is tortured by the compulsion of saving that certain 35 percent 
of the crop. The biologists produce fantastic results, create species of 
such high productivity which would have been inconceivable earlier. These 
become susceptible to the effects of various pests in nearly direct proportion 
to their increased productivity. With increasing world population, a 
doubling and tripling of the ecological potential becomes a condition for 

the existence of humanity. Plant protection must hold its own in a fantastic 
race. It destroys a part of the plant pests and thereby produces resistant, 
mutant species of pests. It destroys species and new species become rampant. 
The abundantly yielding plant species are also damaged by organisms which 
could safely be ignored earlier. All of these must be destroyed. This 

all must be accomplished without fatal consequences, that is, the province 

of the unknown must be narrowed. Meanwile, the clock ticks without mercy, 
one should catch up with the passing time. Can one remain competitive in 
this race? 


/Answer/ We are in the race but we have not a moment breathing time. Successes 
which resolve a contradiction provide self-confidence. In the case of our 
new fungicide already mentioned, for instance, we have succeeded in accelerating 
the control studies. We are conducting experiments simultaneously which are 
usually run in succession. Of course, this simultaneous method is accompanied 
by a large economic risk. Should the agent fail one of the control tests, 
then the great expense of simultaneously run tests is money down the drain. 
Nevertheless, in this case we assume the financial risk because it is not 
disproportionate. Tae agent could be effective against the peronospora of 
grapes and also ag.inst potato and tomato blight. These diseases are causing 
perhaps the greatest losses today and protection against them is costing 

many million dollars every year. This is an enormous economical pressure. 

But together with this, the economic possibilities are also open. In the 
interest of producing the compound, we are collaborating with the Research 
Institute of the Heavy Chemical Industry and Nitrokemia. We form a dynamic 
trio. If only we could work like this for the production of all of our 

other compounds as well. Because the clock is indeed ticking ever louder. 

We have to work rapidly, ready to strike, aiming at maximal security. That 
accidents happen in the course of progress? Please do not interpret this 

as cynicism: car, train, airplane accidents also happen. Every accident 

is terrible, they all are accompanied by irrevocable consequences. Everyone 
does everything in his power to avoid them. Yet accidents still happen 

from time to time. Can we give up our means of transportation? 
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PROCEDURE PATENTED FOR WELDING OF HIM CURRENT PARTS 
Budapest MUSZAKI ELET in Hungarian 5 Oct 79 p 21 WA 


[Summary] A procedure for welding galvanized, heat-treated parts of dif- 
ferent materials for high-current elements which have been machined to size 
has been developed by [Endre Bacskai and Rezso Zentai of the Machine Indus- 
try Research Institute [Gepipari Kutato Intezet]. The procedure differs 
fundamentally from previously known methods of electric welding: 


It is based on the recognition that if an insert of cylindrical or pris- 
matic shape cf much smaller cross section than the surfaces of the dif- 
ferent materials to be joined is placed between said surfaces, the process 
of resistance welding is changed. When the current, applied in pulses, 
flows through, a concentration of heat can be brought about which will 
cause the insert to evaporate in a fraction of a second. 


Due to the pressure of the gases and steams which form as a consequence 
of this and the effect of the electrical force field, the insert is 
completely expelled from between the surfaces. Simultaneously, the sur- 
faces to be joined are ionized as a result of the great heat concentra- 
tion, and a brief, explosive arc discharge occurs. Thus a welded joint 
is established between the pieces which have been pressed together, in 
such a way that there is only a few tenths of a millimeter difference in 
the thickness of the melted and alloyed layers. 


The insert merely triggers the reaction without becoming part of the weld. 
Since it is expelled, it has no effect on the chemical and metallurgical 
properties of the weld. 


The material used as insert must have a melting point higher than that of 
at least one of the two pieces to be joined so it will not melt premature- 
ly. The other requirement is that the cross section of the insert material 
must be 20 percent smaller than the surfaces to be joined and less than 40 
percent of its surface may touch the substances to be joined when they 

are pressed together. 











This type of welding is performed with a modern resistance velding 
machine which can be regulated, which functions in the pulse mode and 

has its own energy store. It is used in combination with a circular table 
at which there are several work positions. The fusing elements are cut 
and fed automatically on thi: table. 


Use of this procedure and equipment will permit mass production, amounting 
to several million pieces, to be performed very economically. The equip- 

ment and procedure can be used to make welds for heat-sensitive metals and 
powder metallurgy products as well as for high-current parts. 
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HUNGARY 


TASK-ORIENTED SYSTEMS WITH MINICOMPUTER MACHINES 
Budapest SZAMITASTECHNIKA in Hungarian Sep 79 pp 1, 15 


[Text] The NOTO National Computer Technology Enterprise [of Hungary] will 
soon put the first MSR [minicomputers] into operation. The MSR consists 
of small, medium and high-capacity micro- and minicomputers and méechine 
families which will serve as data processing, data collecting systems, 
systems for automating scientific experiments and for evolving process and 
production control systems of various levels. The ESR (Inified Computer 
System) and the MSR are expected to meet the mass demand for computer engi- 
neering equipment of the socialist countries ir the 1980's. A further goal 
is unification of the technological bases co) MSR and ESR. 


Use of automated control systems and data processing is to be expanded to 
all branches of the economy through use of minicomputers. Optimal standard- 
ization of MSR devices and their problem orientation and a reduced period 
for t’eir adoption are to be achieved. MSR devices are to be utilized more 
etriciently. To attain this goal POK's(Problem Oriented Complexes) will 

be established. POK's consist of the hardware, software, and compl=«ntary 
equipment needed for solving a specific problem. 


To store and process the required masses of information in a4 variety of 
ways, the Chief Council of MSR Design Engineers plans to set up a data bank 
on the uses of the minicomputer system. The data bank will include four 
basic groups of data: area of application, application from the user's 
viewpoint, the POK, the minicomputer systems. 


In developing the first series of MSRs the objective was to establish mini- 
computer models which, through their reliability, speed and storage capacity, 
would be able to meet the mass demand arising from the need for processing 
large and small volumes of data and the broad range of AIRs (Automated 
Control Systems). Such minicomputers can be used very efficiently for data 
processing, data preparation, renote data processing (for instance, front 
end processing), information retrieval systems, communications, teaching, 
experimentation and research equipment, collection of metering data, etc. 


The first MSR System consists of four machine families: SM-1, SM-2, SM-3, 
and SM-4. The families differ from one another chiefly in their CPUs. The 
first two are analogues of Hewlett-Packard, while the other two are analogues 
of the DEC small computer. Ferrite and semi-conductor memories have been 


developed for the CPUs. 
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The first series has a wide range of peripherals. These include traditional 
peripherals (magnetic disc and tape stores, matrix and line printers, dis- 
plays, modems, etc.) floppy discs, graphics input and output equipment, 
counter and printed form readers. The CPUs, memories, and data processing 
peripherals of the first MSR series were approved in 1977-1978. Approbation 
of graphic input-output equipment, counter and printed form readers and 
interfaces is expected in the near future. 


The Soviet Union displayed the basic configuration of the SM-3 and SM-4 
computers at the 1979 Budapest International Fair. They were purchased by 
the National Computer Technology Enterprise. 


The development concept for the second MSR series was approved by Chief 
Council of Design Engineers in April 1977. The series is being developed in 
two stages: the first between 1978-1980; the second between 1981-1984. A 
technologically more advanced device basis (including development of micro- 
processors) is planned for the second series; the sphere of MSR applications 
is to be expanded; the capacity, performance and reliability of the machines 
is to be improved. To achieve these goals, processors for micro-, mini-, 
2zad megamini computers must be made as well as internal processors for con- 
trol units and instruments, processors suitable for carrying out complex 
computer engineering and data transforming operations; furthermore, special 
processors for universally programmable control equipm nt will be needed. 


The models which are to be developed to meet the requirements of the second 
series have been divided into five classes: 


5M-50 - micro computer class. Task: controlling, directing, data 
processing equipment, microcomputers for independent metering devices 
or devices which can be built in. 


SM-51 - system compatible computer. Task: to adapt 


SM-51 ~ system compatible computer. Task: to adopt non-MSR-compatible 
software of the first MSR series [sic] and models of the same category 
produced by CEMA countries but likewise not MSR compatible - such as 
the ES-1010, MERA-400, ROBOTRON KRS-400, KRS~-4201 


SM-52 - high performance, real-time computer. Task: computers of 
high-capacity (megamini), great reliability, real-time systems. 


SM-53 - multiprocessors and multi-machine systems. Task: establish- 
ment of systems having multi-processors and multi-machines on the basis 
of the SM-50, SM-51, SM-52 and SM-54 computers. 


SM-54 - special processors. Task: special purpose processors (for 
instance for fast Fourier transformations ~- FFT -, character recognition, 


message coupling. 
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A few models of the second series were on display at the ESR - MSR exhibit 
in Moscow. Their approbation is yet to come: 


VIDEOTON SM - 52/10 
real time computer which can emulate the SM-4; 


Polish SM- 50/40 micro-computer suitable for controlling 
machine tools; and the 


Polish SM 52/20 real time computer which control a patient- 
monitoring systen. 
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CRYSTALS AND SEMICONDUCTORS HUNGARY 


GROWTH OF THIN-LAYER CRYSTALS IN THE PRESENCE OF IMPURITY ATOMS 
Budapest MAGYAR FIZIKAI FOLYOIRAT in Hungarian Vol 27 No 2, 1979 pp 83-95 


BARNA, Arpad; BARNA, B. Peter; RADNOCZI, Gyorgy; and TOTH, Lajos, Research 
Institute for Technical Physics, MTA (Hungarian Academy of Sciences) 


[Abstract] The addition of impurity atoms to growing crystals was investi- 
gated for such pairs of substances where the atoms of one substance do 

not euter the crystal lattices of the other, nor dissolve to any significant 
degree. The study was limited primarily to that case where the impurity 

is present only in a low concentration in the layer-building atom or 
molecule flow. The test substances were aluminum and indiuaz layers made 
by vacuum evaporation. The impurities were nickel, oxygen, nickel oxide 
(formed from these), and solid degradation products of hydrocarbons in the 
residual gas. A continuous barrier layer formed on the surface of the 
indium crystals, especially if the solid degradation products appeared as 

a result of the electron beam during the foremation of the indium layer. 
The location of the nickel could not be determined in the layer with low 
nickel concentration. In general, the foreign substances caused an inter- 
ference in the ideal growth mechanism. The atoms of the substance not 
incorporated in the crystal lattice accumulated along steps of the growth 
layers, and migrated together with the latter. As a result of the accumula- 
tion, the new solid-compound phase of the impurity and the layer, or of 

the impurity alone, forms stable islands or, under certain conditions, 
continuous films which pertially or fully cover the sides of the growing 
crystal. This results in the development of segregations and also barrier 
layers interfering with the further growth of the crystals. The surface 
energy and the diffusion characteristics of the impurity determine whether 
the impurity or its compound creates a two-dimensional layer or a three- 
dimensional segregation on the crystal surfaces and grain boundaries. The 
studies indicate that the hydrocarbon degradation products, oxygen, and 
oxide tend to cause segregations inside the particles or films covering 

the particles and their boundaries, while nickel incerporation tends to 
lead to three-dimensional segregations. The tests were carried out with 
an electron microscope. Figures 9, references 11: 1 Russian, 2 Hungariaa, 
and 8 Western. 
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CRYSTALS AND SEMICONDUCTORS HUNGARY 


GROWTH OF GaAsP ACICULAR CRYSTALS FROM THE VAPOR PHASE 
Budapest MAGYAR FIZIKAI FOLYOIRAT in Hungarian Vol 27 No 2, 1979 pp 97-101 


GOROG, Tamas, and LENDVAY, Odon, Research Institute for Technical Physics, 
MTA (Hungarian Academy of Sciences) 


[Abstract] The experimental setup used was that described by the authors 

in ACTA PHYSICA ACADEMIAE SCIENTIARUM HUNGARICAE Vol 44, 1978 p 13. 
Formation of GaAsP acicular crystals was generally observed if the growing 
system became unstable thermally or in terms of composition. The acicular _ 
crystals always occurred along the edges of the epitaxial layer growing 

onto the substrate crystal. The predominating growth direction was of the 
<11l> type. The rate of growth in the axial direction was 105-104 times 
that in the lateral direction. Gallium could be identified only in short 
whiskers; the long acicular crystals were covered, probably because the 

HCl concentration was radially inhomogeneous in the reactor and low in the 
neighborhood of the crystal. After the tip of the crystal left the HCl- 
depleted zone, Ga eroded off the tip. If the crystal contains Burgers 
dislocations, further growth may take place according to the Frank mechanism. 
Most crystals had a core over 70-90 percent of their length. The findings 
contributed to the elucidation of the formation mechanism of acicular 
crystals. Figures 4, references 11: 2 German, 1 Hungarian, and 8 Western. 
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CRYSTALS AND SEMICONDUCTORS HUNGARY 


STABILITY OF THE GROWTH FORMS OF ALKALI HALIDE CRYSTALS 
Budapest MAGYAR FIZIKAI FOLYOIRAT in Hungarian Vol 27 No 2, 1979 pp 103-108 


HARTMANN, Ervin, Crystal-Physics Research Laboratory, MTA (Hungarian 
Academy of Sciences) 


[Abstract] The literature dealing with the stability of the growth forms 
of alkali halide crystals was briefly reviewed. The growth forms are 
generally not stable. The spherical crystals initially grow in their 
unchanged form at the start of melting. Once their diameter has reached 
30-50 microns, they develop protuberations so that a raspberry-shaped 
configuration forms. The rounded dendritic forms also change; they 
develop peaks in the €100> direction and become increasingly more dif- 
ferentiated. Skeletal crystals, and to some extent also dendrites, tend 
to fill out at the end phase of the growth. When NaCl acicular crystals 
are subjected to fluctuating atmospheric humidity, they become thinner 
in some spots and thicker in other spots. Sometimes the crystal dis- 
integrates as a result. This also happens to acicular crystals grown in 
a solution of poly(vinyl alcohol). Recrystallization takes place if the 
temperature fluctuates strongly: cubic crystals replace the acicular 
crystals. Theoretical studies were published to explain these phenomena; 
they ais b=ecc primarily onthe Wulf law, size-stability relationships, 
dielectric strength data, and critical crystal seed configuration and size. 
Figures 6; reference 16: 6 German, 2 Hungarian, 5 Russian, and 3 Western. 
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CRYSTALS AND SEMICONDUCTORS HUNGARY 


OBSERVATIONS CONCERNING THE AVALANCHE-TYPE CRYSTAL FORMATION 
Budapest MAGYAR FIZIKAI FOLYOIRAT in Hungarian Vol 27 No 2, 1979 pp 109-118 


MALICSKO, Laszlo, Crystal-Physics Research Laboratory, MTA (Hungarian 
Academy of Sciences) 


[Abstract] Solutions of potassium bromide at various degrees of super- 
saturation were sealed in ampoules and heat-treated in different ways 

to investigate the temporal course of crystal formation, the relationship 
between crystal-formation rate and degree of supersaturation, and the 
laws governing avalanche-like crystal formation. It was found that the 
avalanche-like crystal~formation process is analogous to heterogeneous, 
transient seed formation. Mechanical factors create seeds selective for 
crystal shapes of the various types such as platelet-like, needle-like, 
or helical. A model based on cluster collisions provides an apparently 
satisfactory explanation for the formation of the selective seeds. Such 
collisions are regarded as negligible in spontaneous seed formation mech- 
anisms. Figures 4; references 21: 4 Hungarian, 4 German, 5 Russian, and 
8 Western. 
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CRYSTALS AND SEMICONDUCTORS HUNGARY 


EXPERIMENTS CONCERNING SOLID-STATE CRYSTAL-GROWTH PROCESSES 
Budapest MAGYAR FIZIKAI FOLYOIRAT in Hungarian Vol 27 No 2, 1979 pp 119-141 


MORLIN, Zoltan, Crystal-Physics Research Laboratory, MIA (Hungarian Academy 
of Sciences) 


[Abstract] Two experimental techniques--one providing *‘nformation about 
the averaged course of the process studied and one . lu-idating the 
partial processes--were employed to study the partic)e-size increase of 
deformed polycrystalline tantalum plates induced by heat treatment, 
precipitation of cadmium metal in cadmium sulfide c1ystals and precipita- 
tion of mono- and bivalent contaminants in sodium chloride, and phase 
transformation of some polymorphs (such as cesium chloride, cesium iodide, 
thallium iodide, and ammonium iodide). The first technique involved 
electron-optical methods, blackening series, and electron diffractometry; 
che second technique involved electron microscopy, microhardness measure- 
ment, electrical conductivity measurements, and electron diffractometry. 
The findings indicate that not all partial processes involved can be 
explained by a simple diffusion kinetics, that precipitation processes 
taking place in NaCl systems contaminated by mono- and bivalent cations 
apparently involve only diffusion processes, and that some volume elements 
(such as crystal defects) may be found in the equilibrium phase from the 
non-equilibrium phase in the case of polymorphs. Figures 20, tables 2, 
references 22: 6 German, 8 Hungarian, 1 Russian, and 7 Western. 
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CRYSTALS AND SEMICONDUCTORS HUNGARY 


GROWING AND X-RAY TOPOGRAPHY OF OXIDE CRYSTALS 
Budapest MAGYAR FIZIKAI FOLYOIRAT in Hungarian Vol 27 No 2, 1979 pp 143-160 


PAITZ, Jozsef, and Mrs. ZSOLDOS, Lehel, Central Research Institute of 
Physics, MTA (Hungarian Academy of Sciences) 


[Abstract] Photomicrographs were presented to illustrate the growth of 
various oxide crystals, such as crystals of the garnet type, and a 

study aimed at automating the growing of such crystals was described. 

The method used was based on weight measurements. An electronic scale 
was mounted underneath the crystal-growing apparatus: the weight decrease 
of the crucible is in proportion to the weight of the growing crystal. 

A computer monitors the weight change and provides required feedback. The 
grown crystals were examined by means of optical, stress-optical, chemical 
and x-ray topographic measurements. The growth processes and the defects 
that developed were iliustrated with photomicrographs. The following 
principal types of defect were observed: (1) dislocation rings (full or 
partial); (2) Burgers dislocations in a plane; and (3) giant screw dis- 
locations. Most of these tend to develop near occlusions of which the 
size is small compared to the dislocations built into the crystal, at 
temperatures near the melting point. Figures 24, references 6: 3 German 
and 3 Western. 
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CRYSTALS AND SEMICONDUCTORS HUNGARY 


INVESTIGATION OF INTERACTION BETWEEN MOBILE DISLOCATIONS AND PCINT DEFECTS 
BY MEANS OF MEASUREMENT OF ELECTRICAL EFFECTS DEVELOPING DURING PLASTIC 
DEFIRMATION OF IONIC CRYSTALS 


Budapest MAGYAR FIZIKAI FOLYOIRAT in Hungarian Vol 27 No 2, 1979 pp 161-167 


TOTH, Andras, and SARKOZI, Jozsef, Department of Experimental Physics, 
Institute of Physics, Budapest Technical University 


[Abstract] The so-called Styepanov effect (Z. PHYS Vol 81, 1933, p 560) 

and the so-called Gyulai-Hartly effect (Z. PHYS Vol 215, 1928, p 256)-- 

both concerning electrical effects taking place in ionic crystals--were 
investigated. The study of the styepanov effect used a method in which 

a point-like indentation was created on the crystal surface with a steel 
cone, and the potential difference developed between the indenting head 

and the grounded metal sheet holding the crystal was measured. Then, the 
charge transported by a unit length of dislocation sector was estimated on 
the basis of the dislocation rosette developed by etching at and around 

the indentation. The charge changed with the concentration of the free 
cation vacancies in an approximately linear manner. The study of the 
Gyulai-Hartly effect used a method based on the empirical fact that the 
decay curve is affected by whether the load is left on the crystal or is 
removed once the maximum has been reached. It was found that the first 
stage of the Gyulai-Hartly effect is not a result of an increase in the true 
conductivity but is related to the movement of charged dislocations within 
the electrical field. Figures 6, table 1, references 19: 7 German, 4 
Hungarian, 3 Russian, and 5 Western. 
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POLAND 


SPACE RESEARCH ACTIVITIES DESCRIBED 
Warsaw URANIA in Polish No 8, Aug 79 pp 231-236 
[Article by Krzysztof Ziolkowski: “S»ace Research in Poland”) 


[Text] Remote sensing, or the use of man-made Earth satellites as platforms 
from which observations of various phenomena--natural as well as those 
caused by man--are observed on the Earth's surface is, undoubtedly, the 
greatest economic benefit of space research activity. Here, for example, 
one can name monitoring the growth and yields of cereal crops; and 
investigating Poland's plant cover, the propagation of pollutants in air 
and water, the biological resources of the oceans, the geological structures 
that cannot be singled out by observations on Earth or from an aircraft, 

and so forth. 


Work on remote sensing began on a greater scale in Poland only in 1976 when 
the Aerial and Sate lite Imagery Processing Center of the Institute of 
Geodesy and Cartography was created. Among the most important results 
achieved thus far are the TELEFOTO-77 and TELEFOTO-78 experiments which 
were based on pictures and surveys of test areas in Sroda Slaska and Mosina 
taken from a Soviet An-30 laboratory aircraft in 1977 and 1978 and which 
were also based on additional measurements taken on Earth. Multispectral 
aerial photographs, taken at various altitudes, and scan and aerospectro- 
photometric images resulting from these experiments were then converted into 
thematic maps for the needs of agriculture, geology, hydrology and other 
areas of the national economy. 


Using aerial techniques, many other projects were also completed which 
could be considered as preludes to satellite remote sensing. For example, 
there is the map of thermal conditions for south Warsaw's subsoil that was 
developed on tie basis of aerial thermal images, and there also is the 
analysis of the structure of cultivations and sowings which was based on 
aerial infrared photographs. 











Recently work also has started in Poland on instruments for remote sensing. 
For example, a laboratory model of a spectrometer to obtain multicolor images 
of land and ocean areas was built. In addition, Poland participates within 
the framework of the INTERKOSMOS prog:am in the preparation of equipment 

for a system that will automatically gather appropriate data from measuring 
platforms located over the entire globe and that will automatically transmit 
the data via a satellite to a data center. 


In the area of space meteorology, in 1967 we already were able to take direct 
TV pictures of clouds from weather satellites. At that time we were able 

to differentiate on the pictures elements measuring on the order of several 
kilometers. The latest system enables us to differentiate details measuring 
on the order of a kilometer. Work is now under way on taking pictures in 
the nonvisible, infrared region of the spectrum. This will permit us to 
obtain data on temperature distributions in various layers of the atmosphere, 
which is one of the most important elements when forecasting weather. To 
permit fully automated data processing, digital-type equipment to receive 
Signals from weather satellites is being built. 


Among other noteworthy results, there is the development of an original 

method to forecast the occurrence of storm phenomena and types of precipitation, 
and also the development of precipitation forecasts based on TV pictures of 
clouds taken from weather satellites. 


Poland's energetic participation in space communications work dates from 
1971 when the socialist countries formed the International Organization for 
Satellite Communications, INTERSPUTNIK. In September 1974 the satellite 
communications station in Psary in the Swietokrzyskie Mountains was placed 
in operation, which in the beginning enabled radio and TV programs to be 
broadcast within the framework of INTERVIZYA; now the station also can be 
used for international telephone and telegraph communications. This 
communications occurs via Soviet Molniya-type satellites. 


Within the INI-<&KOSMOS program framework, Poland participates in jointly 
conducted projects related to, among others: investigating propagation 
conditions for electromagnetic waves; building satellite communication 
equipment in the 10 to 30 GHz frequency range; improving the effectiveness 
of satellite systems for long range telecommunications; investigating the 
technical and economic optimization of various communication systems; 
electromagnetic compatibility of earth and satellite systems; and satellite 
radio diffusion (radio and TV programs transmitted from a geostationary 
satellite or via relay stations which are received directly by the listener 
or viewer). In this last area, design work is now in progress on a working 
model of earth equipment to receive TV signals directly from satellites 
that will be transmitted via cables in central antenna installations to a 
group of users living, for example, in a large residential complex or 
settlement. 
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In the area of space biology and medicine, the main areas being investigated 
are: 


The effect of weightlessness in the organism as determined in actual space 
flights and by means of model experiments on Earth. Experiments are being 
conducted in this area to determine the character and mechanisms of distur- 
bances in the muscle and bone systems and in the cortex of the adrenal 
giand occurring during weightlessness; 


The effect on the organism of the gas or thermal environment corresponding 
to space flight conditions. Experiments were conducted to evaluate the 
ability to do physical and mental work under conditions of hypoxia and 
high concentrations of carbon dioxide in the air, and to determine the 
behavior of thermoregulation mechanisms in a high temperature environment; 


The biological role of gravity. Experiments are being conducted o1: 
acceleration tolerances vis-a-vis constitutional and sanitary factors, the 
purpose of which is to establish selection criteria for space flights; 


Investigating the reaction of man's equilibrium organs under space flight 
conditions. The purpose of the experiments is to determine the character of 
man's reaction during functional tests of the vestibular organ and to 
evaluate the effectiveness oi pharmacological preparations in preventing 
motion sickness; 


Investigating the organism's biological rhythms in space. The purpose is to 
determine the behavior of anoxia tolerance mechanisms vis-a-vis phases of 
the 34-hour cycle, and the reaction of the endoctrine system and carbohydrate 
conversions; 


Psychological problems in space flights. A methodology for psychological 
tests was developed for selecting cosmonauts; an onboard logbook was also 
developed to evaluate a cosmonaut's psychophysical state under space flight 
conditions. Work has begun on developing a special electronic device for 
psychological tests on spacecraft; 


The effect of ionizing radiation on the organism. The somatic effects and 
genetic consequences of continucw: exposure of gamma radiation was investigated. 
Radiation dosages as well as dosage strengths were characterized ior space. 

The ability to do physical work after irradiation is also being studied; 


The use of chemical anti-radiation agents for radiation injuries. The 
investigation concerns the effectiveness of pharmacological agents in 
preventing and treating radiation sickness as well as their effectiveness 
under space flight physical conditions. 








It should be emphasized that the themes of the conducte' investigations, 
being closely related to the problems of space, at the same time are being 
applied extensively in many areas of medicine, especially in flight medicine, 
industrial medicine, sports medicine, radiobiology and psychology. 


The most spectacular and most diverse undertaking in the area of space 
research in Poland was the first flight of a Polish cosmonaut that occurred 
at the end of June and beginning of July 1978 during which 11 scientific 
experiments were completed. Five experiments were prepared exclusively 

by the Polish team, and Polish scientists collaborated in four others. 


The SYRENA experiment was the first and one of the most interesting Polish 
experiments in the area of technology of materials in space. Its main 
™urpose was to investigate the effect of weightlessness on the crystalization 
process for ternary semiconductors (from the liquid and gas phases). 
Especially interesting was the effect of the lack of gravity on the charac- 
teristics of the resultant semiconductors, such as the homogeneity of the 
crystals, the perfection of the crystallographic structure, the effect of 
pressure of the material's own vapors on the growth process, and the effect 
of crystalization speed on the quality of the resultant material. 


The next four experiments prepared in Poland concerned space medicine. In 
the SMAK experiment the sensitivity of taste under conditions of weightlessness 
was investigated with the help of special electronic equipment constructed 
for this purpose; the decrease in the sensitivity of taste receptors was 
confirmed. It also was observed that stomach-tongue reflex time increased. 
The dynamic control of the circulatory system functioning under exertion 
conditions was the subject of the KARDIOLIDER experiment. The equipment 
developed for this purpose permitted the heart's systole frequency to be set 
during training in space flight to a given level by properly regulating 
physical exertion. The achieved results will be the basis for developing a 
methodology and apparatus for conducting a training program based on 
circulatory system criteria. The ZDROWIE experimei was a test to evaluate 
a cosmonaut's physical efficiency which is based on the principle of 
determining the amount of work done under stated conditions for a functional 
organism that is regulated on the basis of positive teedback between heart 
activity and the exercising equipment. Finally, the RELAKS experiment was 
devoted to investigating the effectiveness of an amusement program for 
cosmonauts during space flights. 


The experiments conducted jointly with scientists from the USSR and the GDR 
concerned investigations of phenomena on the Earth's surface and in the 
atmosphere. In the ZIEMIA experiment, photographs of the Earth's surface 
were taken with the aid of the MKF-6m multispectral camera. Together with 
the results of the TELEFOTO-78 experiment, which was mentioned earlier and 
which was conducted at the same time, extensive remote sensing data was 
collected which now has been converted into a thematic map for the needs of 
the national economy. The purpose of the ZORZA experiment was to observe 
the aurora polaris from the deck of a spaceship. The remaining experiments 
(TST, CIEPLO, CHAJKA and TLEN) concerned problems in medicine. 
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So much for the present and past status of space research in Poland. This 
review, however, would be incomplete without at least mentioning goals for 
the near future. Some of them already have been disc«ssed, for example, 

the DIDEX experiment concerning investigations of the gravitational field 
(discussed at the end cf the first part in the last issue of URANIA), and 
also work related to satellite radio diffusion which was mentioned above. 

In addition, work is going forward within the framework of the INTERKOSMOS 
program on the preparation of several new space experiments, for example: 
POLRAD, the goal of which will be to measure the polarization of hectometric 
and kilometric radio radiation from the Sun, Earth and planets; TELEGWIAZDA, 
which is based on developing a system for orienting the location of a 
satellite based on pictures of the stars as seen by a camera; and RELIKT, 

in the framework of which Polish designers are participating in preparing 
equipment to measure relict rsdiation in the universe from the deck of a 
Satellite. The successful conclusion of the SYRENA technical experiment 
during the first flight of a Polish cosmonaut showed Poland's capability 

and the need to develop in Poland material engineering in space. Considering 
the utilitarian character of these projects, they, like remote sensing, 

have their proper place in the space research plans for the near future. 
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SURFACE TRANSPORTATION YUGOSLAVIA 


MODERN DESIGN OF HIGHLY ECONOMIC OTTO ENCINES 
Belgrade TEHNIKA in Serbo-Croatian No 9, 1979 pp 1957-1961 
Stevan Veinovic, School of Mechenical Engincering, Kragujevac 


[Abstract] In this first iastallment of a series the author places efforts 
to improve the design of internal combustion engines in the general context 
of public action, traffic regulation and engineering and technological 
efforts to deal with the problem of private motor car transportation in the 
face of constraints represented by the shortage of energy and environmental 
and safety requirements. He summarizes the phases of the program for re- 
search and developmeat of the Experimental Safety Vehicle, recounts the 
efforts to adopt fuel economy standards for trucks and cars in the United 
States, and describes the ECE fuel economy measurement procedure. Safety, 
economy and low emission and noise are set forth as the concerns in vehicle 
development. The five elements on which efforts to improve fuel economy 

of the internal combustion engine have been focused are: 1) chamber 
configuration and pattern of combustion; 2) fuel and fuel quality; 3) com- 
pression ratio; 4) fuel-aiir mixture; 5) mechanical efficiency. The charac- 
teristics of the diesel e:gine under these five heads are desuribed. Goals 
in engine design are seer. as: 1) compression ratio between 12:1 and 16:1; 

2) lean fuel-air mixture; 3) optimization of design for maximum mechanical 
efficiency; 4) combustion chamber shape conformant to all phases of the 
combustion process; 5) broad fuel range. Though ideally features should 
change with pattern of operation (compression ratio, fuel-air mixture, rate 
of combustion) and all would be adjusted to minimal fuel consumption, 

designs of such engines have been too complicated to be promising. Narrowing 
his concern to improved design of conventional engines, then, the author con- 
cludes the first installment by briefly examining the use of supercharging 
with turbine and compressor and improvement of the mechanical efficiency of 
engines. 
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